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Publication Title: 

POLYIMIDE FILM AND PROCESS FOR PRODUCING THE SAME 



Abstract: 

An oriented polyimide film of high strength and a production process therefor. 
The process basically comprises stretching a gelled film and then imidating the 
film. The gelled film is formed by introducing a polyamic acid solution into a 
condensation agent solution. The gelled film is swollen with a solvent at the time 
of stretching. 
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solution into a solution of a condensation agent. Prior to the stretching, the gel-state film is swollen with a solvent. 
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1. 8->?T5yT>b^-fe>, 2, 4-5^THyh;i/XX 2, 5-i^T5y 

ixci-^yvy). 2, s-v'Tsy If u>'>. 2, e-i^r^y if 3, 

10 5 -v?TS/lf Uv'V, 2, 4->?T5y h;WX>^>i?i?>. 3. 3' 

^yt*7xr:;k 3. 3' -Vifuu^yv-Jy^ 3. 3* -5^^5t;I/'^>>^>^ 
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— tfx [4- (4-T5/7x/4^e^) :7xn;W ^i$^>, tf;:?. [S-;* 
g^;i/-4- (4-T5/7xy+-» :7xx;i/] ^iS^x tfx [3-i7ao-4 
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:^7:$'^>"r h'^*;V3l^>l?— M7K#. 1, 4. 5. 8 -±:7^ Ix^-r- 
3i?>m-l!i7m 2, 3, 6. 7-'^y^U>y'h^:fyJV-^>Wt~m7Km. 2, 

3. 6, 7 -r>h^'t>^h^:fy)V^>m~M7i<im. l. 2. 5. 6-T>h 

^'fe>-p^h^;^7;i/j)^>m-i^7K^, 1, 2. 6, 7-7x^>xi/>-T-h^:^j;u 
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5. 8-7^h^*;WJ}?>^-|i7K^^, 2. 7 -i^i7UU±y^U>-l, 4. 5, 

4. 5, 8— xh^:«7;i/3j?>m-ii7ic«&. 1, 4, 5, s-^y^y^^^i-y^ 

U>-2, 3. 6, 7 -y^h'7tl)l:^ym—M7Km. tfX (2, 3 

v'p'xr:;^) x-7^;i'-^7K#;, k*x (3, 4-v>;«7;i//K4^'>:7ai-;i/) x-^^ 
)l-M7m. t'X (2. 3->?*;P3j?^>'7a:n;i.) ^^>-tl7K«^, IfX (3, 
4-5^:;?7;I/2|?:^^>':7j:x;W ^rS'^HilTki^, tfX (2. 3->?;t^;i/2}?:^^>^:7a: 

7.;i^7i>>-^7K#>, t*;^ (3. 4-s^*;i'3j?^>':7xx;W ;^;1/jJn>-^ 
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3-s?:^j;W3i^=^>'>'xx;i^) :/o/^>-^7X<^. 2. 2-tfx (3. 4->?:^7;i' 
7i?j^^>/>'xx;i/) :/p/t>rL^S7K#j> 2, 6-t?x (3, 4-:>^:^7;i'3j?:^^->7x 

/^i^) t!U>^>-^*tJ. 1. 1, 1, 3, 3, 3-^=¥'D-y)\^:tU-2. 2 
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Patent provided by Sughrue Mion. PLLC - http://www.sughrue.com 



wo 01/814S6 PCT/JP01/0340S 

9 

n z ty 4 )UA<D^md t(D?S\zTtim%^ il). (2) ^\i:Xf^ (3) 3&t^ifeiL-r 

1. 6 l>n z>l. 5 5 — (1) 

1. 5 7>d>l. 4 6 ••• (2) 

2. Od-1. 33>nz>l. 5d-0. 77 -(3) 

d«fa< , 1 . 5 5 &sTi^m&\^mmtf3i vy^jvAitrnwrnit-r^o mmd 
itm-(s.\i<D^^^:^5J:zmMmmpmmmzmt>^RM'r^^^. d*n. 5 
7^^^^m^y^)\^A0mm^^i^. 1. 4 6j;o/h^vi»a-ii@att*t:^s 

<D^m<^^^tiz, mmiz^onzujmT-r^hiihiz^Kim^mmditfsi 
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(4) Tll^^/Si^o 
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^^Vi-r. X@ (2) fc:feViT, (1) •r^$Slbfc^?g^3^f*:±lc:SgMb 

>;N. N->?^5^;1/TXUX 1, 8-tf7. (N, N->?^5^;i'T5 7 ) :^:7 
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lOGpa, -^^izm^hKitl 2Gp a^m^. iJ^-oM^mi^iZ ^O^mt^WL 

mmm:^mm^n^c^\zj:f:)mm(D^m^nrzy ^ )iAi!$>^o ii(Dj:oum 
AT*oT'b«^ffi^. mxummmm-^nrcm^imL<o-^im^:fs:^iztffm 

izmi^^Z-tij^-T^^^o t.fcyU^z^':f}l'm^Mm. tab (^r--:f:t-h:<^ 

OT> mmm\z^^^mm:^m^-^^\zmi^<M.^mizmm-r^o rcLtdv^n 

f3i^:^^J7S.]^Wt<DMm&m.it.. NUF^^V^-m&O. Sg/lOOml 



wo 01/814S6 PCT/JPOl/03405 

16 

mmm= ( W2 / wi - d x loo 

tbT^mbfe. */g^a^«5 OnmiX 1 OnmhW>:/;i/$fflV\ STOjiK 
Smm/m i n-mVi:^Ux>7^-;ii7UCT- 1 T{Cj;oTll!l^^ofefc(D-eab^o 

H«5i-^:fecktK-l'5 FS^^ti, :7-Ux^^5^^5mtf (Ni.co 
let Magna 7 5 0) <&^U Mjg^SicJcOaS^bfct?— iJ'^it;^^ 

-ry-r^ HS^^ (%) = (A920/A1024) /i 1- 3 x loo 

A920 : •y->:/>'K^9 2 0 Hi^'&S5l51f-^©®Mfg 
A1024 : t>->y;K^ 10 2 4 cm-^^>1f>|g*5l5H— i7 0®JR^a? 
-r5H»^>¥ (%) = (A720/A1024) /5.. 1 X 100 

A720 : i^->":^;K!C> 7 2 0 cm- W 5. Hi^'&S^tf-i^cZJffiJRMft 
A1024 : ■y->7';W<^ 1 0 2 4 cm-i^>"^>3Rfi*e~:J7 0®JK^S 

IIMMl 

3-^— r^;^Tflii7kbfeN-^5^;i'-2-tfnU H> (NMP) 9 10ml& 

4 0. 1 gSr^ilPU— ^^ISiS^i^:. $ e>iC^MT2^F^^/iSm, TxU>0. 
Oil gSrj^U^^fcS 0:J^S;S$i§-7fco #e.n:fesi?UT5 
fgJ14. 1 2T2&ofe. 

>?->/7 □^4^>';v:i!j;i/3i<>?'f ^ H (DC c) mKMAV 8 ^^j^mt-^'i±r^<Dt> 
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^ u < 5 \^mm.i^^mmmm'V!^ 5 nm p iz^mrf 1 5 ^sssi^-e-fc^. 7 ^ 

y b-r$ F7>r;i/A^#fe, #e>n;fc>}?U/'?^:7 3:-w>ifp^Uy b-f 5 Hr^ 

^;i/AOJ?;5»-«7. 0 jtim. ^l3SD«Wit3Sf ^M#;^|p]fCOViT2 0. 3 
GPa:fej;yC2i. 7GPa, 5l3iD3S^«^n-^°tlO . 3 7 GP a*3«ttJ^'0. 
3 7 G p a > #^«^n^n 2 : 6 %^^n2 . 7 fc. ^:*r|Bl©®^ 

^nz = l. 5 9 9>^^«1. 5 2 3 g/cm«.T2&'3feo Sife'TS HS^i-^ 

^»J2~5 

m-v-^ ^j^5.\^y^ jvA^ntzo ^om^^m i iz^-to 

1<$:^V^T^^X hb, NMPSOOml, ^7KPi?6 0 Om 1 :feJ:U^t!'J 

3 0 0ml :ib>iE>fSi^^m'^mizmxi^i o^mmmvxyMt-^^tcio -^(^m 
m^nfty)vy^)v/^^NMP\zm.mrfi s^mm-^-^ft^^ m^^'^^y^ 

^jMT 2 fft;&|Bl}C# 1 . 9 ^fC 5 mm/ sec CDjl^T|^Bt-ll!lM# 

0 x:<Dm-^mmm\zu&^±},mm^^zmMm^n^^^ •^^j-^^.i^y^jvA^ 
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^vrc^m*)^ii.mti7 . QGPa^j^me. ogp m^io^uo.. 

3 9GPa:fe<ttX0. 35GPa, #S«5. 1%^J;:ZS4. 9%-e3b-pfc. S 
ll]SS^J9 

U—\^^m\^^X^^XhV. il*B^10 0ml, hUx9^l.'>>?T5>2 5 g 
*5j;(ytN-;5^5";i/-2-t!DU H>8 0 Om 1 *^e>>^S?&(e:#Ab 1 O^J-SlSH 

Yb^-e-fe. 't(D^ p E T 7 ^ e iiiiiu> $ ^ ^c: i o ^^r^m 2 0 ^^f^^siss 

sec bfc. mwmtiBm<Dyjvy ^ ji^Aommmut i . e 

0 ^nm^r^^M:. 450 1: s-r^^^r jc^^±frf , u ■< a h ^ jua ^mr^o 

mm^i^mtlS. SGPa^^^ZSie. 9GPa>#^«13. l%^JzZ^l 
0. 0%. mm^&i-iO. 3 7GP a:feJ:r^O. 4 OGP aT^ofe. 

©®^^nz = l. 5 5 5, 4 9 0 g/cm^-eSofeo S:^-^^^? 

X:$r)-^«9 9%'eafe-3fco 
^JSMl 0 43j;t;i 1 
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itmi 1 

5 Tto 

2 2GPa:feJ:C^7. SGPa. #S«7.. 6%:fe<tt^7. 2%, 5I^5ikJ*0. 
16GPa:fei;^0. 1 6 GP aTSbofe, i?i5^:*riB]®®fif^n z = 1 . 6 6 5. 

0 ■ . 

^1 









nz 


d 


(/im) 


(GPa) 


(GPa) 


im 
(%) 


(%) 


2 


2, 3 


380°C 


1. 599 


1. 512 


7 


18. 6 
14. 1 


0. 52 
0. 4 


9. 8 
10. 7 


96 


3 


2 


450"C. 


1. 572 


1. 524 


9 


15. 9 
17. 7 


0. 4 

0. 41 


5. 4 
4. 3 


100 


mmm 

4 


1. 4 


475*'C 


1. 592 


1. 536 


7 


17. 6 
13. 2 


O. 48 
0. 36 


4. 4 
4. 8 


100 


5 


1. 8 


475°C 


1. 584 


1. 531 


7 


. 16 
16 


0. 42 
0. 42 


.4. 1 
4. 2 


100 


7 • 


1. 9 


3501; 


1. 566 


1. 501 


8 


17. 3 
16. 1 


0. 3 

0. 3 


3. 3 
3. 3 


97 


8 


1. 9 


400*t: 


1. 567 


1. 491 


8 


14 
18 


0. 3 
0. 31 


4. 2 
2. 8 


100 


10 


1. 4 


450*t; 


1. 550 


1. 476 


6 


16. 3 
20 


0. 31 
O. 37 


4. 4 
3. 7 


100 


11 


1. 25 


450*t; 


1. 553 


1. 489 


7 


17. 3 
16 


0. 32 
0. 32 


4. 4 
4. 7 


100 
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m ^ (D m. m 

^>ifmm^-rti% i o gp a^m^^m.^'r^2:i5\p:ii)^y^)VAmp^\zw^ 

10 

2. :^^J^^\^i)^p-yx.ZiU>z^TS.>^^-d^lOO'E)U%f)^^^^z^T5.> 

\^y^)VAo 

15 3 . ^>'ifm-^%^'fn^ 1 2 GP a*M;l^It3^-r^-:;^[B])5it7^;i'A®F*UK# 

y^jiAo 

20 

^ (i)..(2) *3cka? (c) 3&^^3i-r'5Bt^]Sii3i3m©>i?U'ra h:7^;i/A. 

1. 6 l>n 2>1. 5 5 - (1) 
1. 5 7>d>l. 4 6 - (2) 

25 2.. Od-1. 33>nz>l, 5d-0. 77 -(3) 

6 . vy^mm^ ^H)^ o . 3 g p a ^m^m 1 \zmm(D^ u 

'is.i^y^jVAo 
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7. (1) -^vr^y^momm^mm^mmv. jijiTJj^uTa^yi/m^p- 

V >VT ^ y t.\t.mu^^w^->7 5 y^^f)'^ o =e)v%^a±. 2 0 ^> 

«h«M?5:S^#]^7^ h ^i:jMy^0Sum'^Q'e)V%&s±. 2 0 ^;i/%?|5t^die.;^-5 
N, N-5?pt5";PT-feh75 N-^g^;i/t?nU H>:fed:(Df 1 . 3 

(3) %ibnr^f)v^y ^ )Vj^^^wii^<E>^mh. >jm\zj:t-cm^vrc^. — 

8. (2) (c;fei.iT, y;i/4^y^;PA®-ry'r^ HS4^*)0^9 o%^±-zrife 

9. JM (3) T-ttM#JCftt-y;H^7>f;l/A55»«3 0 0~5. 0 0 0%OJ^}PI 

1 0. IS (4) (Dmi^m^^-mi.\f^iy^mT\z3 o o~5 5 o'coMftTHM 
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11. (1) ^vT^y^momm^mm^mmiy. ^ici-r^uTs^j/tj^^np 
mmizuiyT^mm-^v<^}^y>fjvA^m0^'r^. 

12. JM (2) ic:teViT> '>';i/«i:7><>;i'Ao-r5 H»:a'^<i:-ry-r5 
^$>i:>iirzh<Dii)^2 0 %~ 1 0 0 %x$>^m^m 1 1 \z$im(D:^m. 

1 3. X@ (3) H^-mmmzm-^JV^y ^ Jl^AHfiS o 0~5. o o 0%©J^ 

14. Xn (4) (DM31^^:g^^^bK5[iT{::3 0 0~5 5 OICOSSTl^JiS 

t-^tt^^ 1 1 \zmm(D:^^, 

15. (2) fc:feViTfflVie>in5*ilT5>'fb-&t>*«t!Ui^>*fe«HziU 
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16. Xg (2) fc:feViT;BV5e»nS«-^TS>'fb-&«fe*«hUx5^I^>i?T5> 
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